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Brazil, dependent upon on European nation which had never 
been close to the intellectual and cultural changes which swept Europe since 
the Reform and the Renaissance, had little to shew in terms of scientific 
development in the nineteenth century, even in a colonial way. Early in the 
century the King of Portugal, D. Joao VI, comes to Brazil fleeing frcm 
Napoleon, and establishes the first professional schools in the country-medicine, 
engineering (first as a military school) and a few institutions such as the 
Botanic Garden, a laboratory for chimestry, a Museum of Natural History and 
the National Library. Only in early twentieth century was a university of sorts 
established in the country. 

Common sense knowledge assumes that science develops together 
With technology, and that both are more or less direct responses given by the 
cultural and educacional systems of country to the growth demands of its 
industry. Historical evidence shows that the picture is much more complicated 
than that. England was the center of world science in the seventeenth century, 
and lost its leadership to France during the Industrial Revolution in the 
seventeens, although it held the upper hand in technology. Germany became the 
center of European science early in the nineteenth century, decades before its 
political and economic unification. In more modem times, several countries 
were able to create fairly good scientific institutions in spite of remaining 
at the periphery of the world's economic, scientific and technological 
centers - su<±i as the British Colonies, Japan, India and China. 

A close lock at the Brazilian contemporary history of science 
development shows that it has been the end product of a few well identified 
social trends. First, there were the professional schools created by the 
Portuguese King from 1808 en. These professional schools inherited seme of the 
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spirit of the reform introduced at the University of COinfora, in Lisbon, in 
the seventeen seventies, in an atteript to modernize the Portuguese educational 
systems. Ihis reform (known as "Reforma Pombalina") was openly antieclesiastic 
and anti-scholastic, and it led to some openness to experimental and practical 
knowledge which was to be latter transferred to Brazil . 

It is curious how the intellectual scholasticism which was 
dominant in the Catholic tradition was able to reborn in a desguised way in the 
Positivist doctrine which was to pervade the Brazilian technical and military 
schools in the second half of the nineteenth century- With this doctrine, science 
became a closed system of knowledge, hortodoxy is established and disputed, and 
an experimental mentality could not develop*. 

Medicine and Engineering were thus brought closer to law as 
the classical laic careers in the country. They allowed for social mobility 
outside market activities, and provided the sons of the landed classes and 
administrators whith education and style which could enhance their social 
status, and also provided a few services which were certainly needed: people 
who could handle a complex public bureaugcracy and take care of the system of 
private property; people to heal or coafort the ill; and people to open roads, 
build houses and wage wars against internal and external enemies. 

Thus, the professional schools brought some technology, but 
not science, nor its spirit. As time went on, the country grew, resources were 
more available, and the demands for education were also estimulated. New 
professional schools were created, a few of them were brought together as 
"Universities", and the system expanded in size, if not always in quality. 
Later, in the twenties, some people started to be concerned with the need to 
enter the Twenty Century, and one of the ways for doing that was to expand the 
educational system, This corresponded, of course, to the demands for education 
of an emerging middle middle class, which could now see the path to access to 
the traditional professional schools. It also corresponded to the growth needs 
and modernizing outlooks of a new political and military elite which took 
control of the country after 1930, carrying with it some of the old positivistic 
ideology which has been preserved in the South of the country until that time. 



In this way an increasingly large educational system was 
created. It was a pyramid which had the professional schools at the top, a 
secondary school with a humanistic and supposedly scientific content behind it, 
and a three to four years primary school for the masses. All this system was 
planned and coordenated by a growing bureaucracy at the national level - the 
Ministry of Education - and the State and local levels - the secretaries of 
education, which dealt mostly with the lower levels of the system. 

This is thus one of the main streams of social forces which 
shape the Brazilian educational system and bear strong influence in the 
country's scientific life. Today, the Ministry of Education is responsible for 
a huge university system, with thirty universities, and is also responsible for 
controling the quality of the private and local universities and independent 
professional schools throughout the country. This system has expanded dramatically 
in the last 10 years, increasing about tenfold. A large program of graduate 
training ijs now being implemented to increase or reestablish some of the 
quality which was lost in this process of growth. 

A second trend, much smaller in size but very significative, 
were the efforts to create a university centered around science schools, and 
not the professional ones. It is possible to trace these efforts to a group 
of engineers and mathematicians which ware able to challenge the predominant 
positivistic outlook at the Politechnic School of Rio de Janeiro, lata last 
century. Or to seme doctors at the medical school of Rio de Janeiro vuhich 
started with daring experiments in cirurgy more or less at the same time. 
Con tacts with France were intense, the impact of modern mathemtics, which 
changed the positivistic dogma, came by ship, and the dramatic results obtained 
by Pasteur and his experimental approach to medicine were all too evident. It 
became obvious to some that a new kind of university has to be created. It became 
also clear for those in governmental positions that experimental science could 
do Something for them. This led to a third trend cf development, which will be 
dealt with later, after a closer look at the new University. 

Propaganda towards a modern, science oriented university, was 
intensified in Rio de Janeiro during the twenties and thirties. It led to the 
notion that this University should be centered around a Faculty of Philosophy, 
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Sciences and Letters nan-professional unit that could carry on independent 
research and influence the professional schools. As it happened, this effort 
clashed with the much stronger drive -towards general education vMdi had the 
professional schools at its apex, and the Federal Ministry of Education in the 
leadership. In Minas Garais, this movement was aborted in 1930 when personal 
conflicts led to Federal intervention at the local university; in Rio de Janeiro, 
the University of the Federal District, created around the ideas of Anisio 
Tteixeira and Fernando de Azevedo, was short-lived, dismantled by the Federal 
Government as suspecbaft of leftist winnings. Cnly in Sao Paulo, where a strong 
autonomist spirit was able to remain, was a state-based University created and 
implemented, around the Faculty of Philosophy model. 

The experience of the University of Sao Paulo is mixed, and 
is still to be fully evaluated. Sane facts however, are outstanding: this is 
the first and major Brazilian university until these days, it is the only major 
university supported by a state government, and as such independent of the 
Ministry of Education, and it was able to produce the main lines of scientific 
research which latter influenced the rest of the country. Why was Sao Paulo 
able to create this University system has to do with the fact it was at the same 
tims^richest state and the most important point of resistance to the centralization 
policies off Vargas government since the thirties. 

These two trends towards education and science led to these 
goals for their own worth, on the assumption that would be also good for social 
development, modernizaticn, secularization of society, and so on. At the same 
time, however, sane demands upon modern technology were being articulared by 
the public sector, creating a third trend in the same direction. 

The fist outstanding landmark in this line was the fight 
against the yellow fever and other infectious diseases ln» the beginning of this 
century. Created on the Pasteur Institute model, the Institute Manguinhos of 
Rio de Janeiro was extremelly succefeful in controlling the disease, and also in 
securing governmental funds for organizing a full-f ledgj? research center in 
tropical medicine. 
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Other governmental agencies for technological research were 
established by Federal and state governmenSfc at the passage of the century. 
An incornplet list would include the Geographic and Geologic Ccmission of Sao 
Paulo (1886) , the Agronomic Station (later, Institute} of Campinas (1887) , the 
Geographic and Geologic Gcmission of Minas Gerais (1892) , the organization of 
the Bacterior logical institute of Sao Paulo (1893) , the organization of 
meteorological services at the National Cfoserva tory (1896) , the Geographical 
and Mineralogical Service of Brazil (1907) . It was not until the early fifties, 
however, that an agency was set to deal with the questions of technological and 
scientific development for the country as a whole: it was the National Research 
Council (CNPq) . 

The original intention of the National Research Council was 
to became a policy instrument which could provide the country with seme 
capability in atomic technology. It was not sucessful in this purpose, and it 
became a relatively weak grant-giving agency for individual researchers and 
for fellowships. Fran the late sixties on the Brazilian National Development 
Bank created a fund to support technology in Brazilian enterprises, which 
rapidly evolved into a Federal government program to support basic science and 
technology at the universities and technological institutes. 

To these three lines of development - the social drive towards 
education, the movement towards an academic university ant the governmental 
creation of research institutions and agencies - a fourth should be added. It 
is the technological demand generated by the economic system. In fact, Brazilian 
industrialization was based on the adoption of technological packages, and this 
has been true for the Brazilian private enterprises, the foreing enterprises 
in the country and the state-owned institutions, in the fields of transportation, 
communication, energy supply, and son on. In general, technological packages 
seemed to have been always more convenient than indigenous R&D, for the 
short-term needs of private and public managers of efficiency-oriented 
institutions. This explains why the Brazilian ministry of Commerce and Industry 
was never able to develop a meaningful policy in the technological area, in 
spite of its legar atributions. It also explains the continuous frustrations 
that occur when there are attempts to bring technologies generated in the 
country to the productive sector. 
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The understanding of the presents state of Brazilian 
scientific development and its tendencies depend on an adequate consideration 
of these four social trends and their relative strength and goals. Each has its 
institutions, its own style of work, and a different set of values. They clash 
with each other, they come into provisional agreements, they try to translate 
their own goals and values in each other's languages. 

They also correspond to quite universal demands and pressures 
that modem society places upon science and technology, and which help to shape 
their scientific institutions. Vhat differ from one country to another is the 
relative strength of each, which can be certainly explained by cultural, 
economic and historical variables. Comparative studifS along these lines would 
be most valuable to understand each country* and to increase the more general 
understandigm on how science develops in a modern, perypherical society. The 
could also lead to better appreciation of what kinds international cooperation 
could effectively and fruitfully be established between different countries, 
since it could help to go beyond the technological and organizational packages, 
and into the real forces that strive behind them. 



